The goal of this study was to assess the relationship between intestinal obstruction and the prognosis of colorectal carcinoma.
INTRODUCTION
Colorectal carcinoma is one of the most widespread malignancies worldwide. In 2012, colorectal carcinoma became the third most common cancer globally, with nearly 1.4 million new cases diagnosed [1] . The age-standardized rate for both sexes differs from country to country; the age-standardized rate for males was 41.5 to 61.6 per 100,000, and the age-standardized rate for females was 25.4 to 35.8 per 100,000 [1] . The incidence rate was found to be higher in developed countries than in developing countries for both sexes [1] . Colorectal carcinoma was most frequently reported cancer in males and the second most frequently reported cancer in females in peninsular Malaysia according to the 2006 report of the Malaysian National Cancer Registry [2] .
Many factors affecting the prognosis of colorectal carcinoma have been studied. According to Park et al. [3] , colorectal carcinoma is a complex clinical problem, and high risks of mortality were associated with advanced-stage tumours, elevated preoperative serum carcinoembryonic antigen, rectal cancer, and ulcero-infiltrative tumours. In the present study, we assessed the prognosis of colorectal carcinoma patients with and without in-testinal obstruction.
Malignant large bowel obstruction is a clinical presentation associated with a significant likelihood of colorectal carcinoma. Markogiannakis et al. [4] found that colorectal carcinoma was one of the top three causes of intestinal obstruction (13.4%) among 150 patients who presented with intestinal obstruction. The effects of obstruction on the large bowel included ischemia (16.6%), necrosis (16.6%), and perforation (11.1%) [4] .
In order to address the relationship between intestinal obstruction and the prognosis of colorectal carcinoma, we examined data from a large multicentre national colorectal registry. Our main goal was to compare the survival duration of colorectal cancer patients with and without intestinal obstruction. Other variables that might affect the survival duration of patients with colorectal carcinoma were also extracted from the registry, including age, sex, ethnicity, education level, the presence of diabetes mellitus, and cancer staging.
MATERIALS AND METHODS
A cross sectional study was conducted using secondary data from the National Cancer Patient Registry Colorectal Cancer. This registry was established in October 2007, with current coverage of 34 hospitals across all parts of Malaysia. The registry coordinating centre is based at the Clinical Research Centre, Sultanah Bahiyah Hospital, Alor Setar, Kedah, Malaysia. This registry is registered with the National Medical Research Registry (NMRR-07-49-242) with the aim of systematically collecting data on all aspects of colorectal carcinoma relevant to its prevention and treatment.
This study used data from 4,501 patients who were diagnosed with histologically proven colorectal carcinoma between 2008 and 2013. All data were entered online into the registry database by 34 hospitals, which are known as site data providers. The registry coordinating centre tracked data returns and prompted the site data provider if there was any problem with data collection. For the purposes of this study, data were locked on April 30, 2014 and sent from the database server to the coordinating centre for data cleaning. The data included demographic information (e.g., age, sex, ethnicity, current status of patient), diabetes status, and cancer staging upon diagnosis. The current status of registered patients (whether still alive or deceased) was ascertained by cross-checking the data with the National Registration Department, Ministry of Home Affairs.
Data analyses were performed with SPSS version 20.0 (IBM Corp., Armonk, NY, USA). The frequencies of each demographic characteristic, the presence of intestinal obstruction, cancer staging upon clinical presentation, and the presence of co-morbidities were obtained. No imputation was carried out for missing values. The 3-year and 5-year survival analyses were performed using the Kaplan-Meier method, estimating the median survival time and survival rate. The log-rank test was used to compare the survival rate between patients with intestinal obstruction and patients without intestinal obstruction. The p-values< 0.05 were considered to indicate statistical significance [5] . Simple Cox proportional hazards regression analysis was used to determine the crude hazard ratio of mortality from colorectal cancer associated with intestinal obstruction, using patients without intestinal obstruction as a reference group. The hazard ratio associated with intestinal obstruction, using patients without intestinal obstruction as a reference group, was then adjusted by age, sex, ethnicity, diabetes mellitus, and cancer staging, using multiple Cox proportional hazards regression analysis (using the 'enter' method).
RESULTS

Patient characteristics
The intestinal obstruction status of all 4,501 patients from the registry database was recorded; 86.8% (n= 3,908) did not have intestinal obstruction and 13.2% (n= 593) did have intestinal obstruction. Most of the colorectal carcinoma patients with intestinal obstruction were in the 60-69-year-old age group (29.7%), followed by the 70-year-old or more age group (27.2%). The mean age for our patients was 61.6 years old (standard deviation= 12.72 years).
The sex distribution showed a preponderance of male patients with intestinal obstruction (57%; n= 338) compared to females (42.5%; n= 252). The Malay ethnicity was the majority (44.5%) in our cohort, followed closely by Chinese (35.9%), others (15.3%), and Indian (4.2%). Of the 4,501 colorectal carcinoma patients, 2,490 (55.3%) were deceased at the time of analysis. The group of deceased patients included 297 patients with intestinal obstruction. Information about the demographic characteristics of patients is provided in detail in Table 1 .
The Kaplan-Meier estimates of the 3-year survival rate after treatment (Table 2, Figure 1 ) were 48.3% (95% confidence interval [CI], 43.9 to 52.8) for patients with intestinal obstruction (n= 593) and 54.9% (95% CI, 53.1 to 56.6) for patients without intestinal obstruction (n= 3,908). The 5-year survival rate for patients with intestinal obstruction was 37.3% (95% CI, 31.9 to 42.8), which was lower than that of patients without intestinal obstruction (45.6%; 95% CI, 43.5 to 47.7).The logrank test was used to compare the survival rates of patients with intestinal obstruction and patients without intestinal obstruction, and a statistically significant difference was found (p= 0.005).
The implications of intestinal obstruction were further analysed using Cox proportional hazards regression analysis in or-der to determine hazard ratios for the mortality of colorectal carcinoma patients (Table 3 ). The analysis revealed that intestinal obstruction had a significant negative effect on colorectal carcinoma survival (p= 0.005). Specifically, the risk of colorectal carcinoma death was 1.19 times higher for patients with intestinal obstruction compared to those without intestinal obstruction. After adjusting the hazard ratio for other prognostic variables, namely, age, sex, ethnicity, diabetes mellitus, and cancer staging, intestinal obstruction among colorectal cancer patients was found to be a statistically significant factor for poor survival, with an adjusted hazard ratio of 1.22 (p= 0.008). Multiple Cox proportional hazards regression analysis using the 'enter' me thod, adjusted by age, gender, ethnicity, diabetes mellitus, and cancer staging.
DISCUSSION
Many prognostic factors have been identified in connection with colorectal cancer, with the goal of estimating the chance of recovery or recurrence. Previously, other researchers have reported several adverse prognostic factors in patients with colo-rectal cancer including age, tumour differentiation, gross tumour morphology, primary tumour resection, and lymph node metastasis [6] [7] [8] .
The current study focused on intestinal obstruction as an important factor affecting the prognosis of colorectal cancer. More than 13% of patients (n= 593) were reported to have intestinal obstruction and were included in the analysis. This figure was consistent with the findings of other studies, which have reported an incidence of intestinal obstruction of 10 to 29% in colorectal cancer patients [9] [10] [11] . Although the number of patients who presented with intestinal obstruction is not large, the presence of this condition has been shown to be associated with negative outcomes. Obstruction of the intestinal lumen develops slowly and often remains partial. The gastrointestinal symptoms caused by the obstructed intestine usually depend on the site of obstruction. A left-side lesion usually presents as an alteration in bowel habits and the passage of blood, while lesions on the right side usually present as anaemia and dull aching pain [12] .
The current study determined that the patients without intestinal obstruction in our cohort had a longer median survival time (4.02 years) than those with intestinal obstruction (2.84 years). Patients with intestinal obstruction had a 3-year survival rate of 48.3%, compared to a 3-year survival rate of 54.9% in patients without intestinal obstruction. The 5-year survival rate of patients with intestinal obstruction was 37.3%, which was lower than that of patients without intestinal obstruction (45.6%). Furthermore, the adjusted hazard ratio for death from colorectal carcinoma was 1.22 times higher in patients with intestinal obstruction, compared to those without intestinal obstruction.
The shorter survival duration among colorectal cancer patients who presented with intestinal obstruction is similar to the findings of other investigators. Yuan et al. [6] conducted a univariate analysis of prognostic factors for patients with colorectal cancer and found that the 3-year and 5-year survival rates for patients with intestinal obstruction were only 39 and 35%, respectively. However, further multivariate analysis found no association between intestinal obstruction status and survival. Rasool et al. [13] conducted a study on patients with a history of intestinal obstruction due to colorectal carcinoma over a period of 13 years in India. Only 13 patients survived after a period of five years, with a survival rate of 23.12%. The lower survival rate in that study, compared to our findings, may have been due to the small number of patients in their cohort. The prognosis was even worse among patients who presented with intestinal obstruction and advanced-stage cancer. Several studies have demonstrated that the survival period for such patients ranges from a few weeks to several months [14] [15] [16] . For instance, Chen et al. [16] studied the survival duration of patients with stage IV colorectal cancer complicated with bowel obstruction. Among 381 patients who had been diagnosed with stage IV disease, 295 patients had intestinal obstruction. The mean survival time was 49.4 and 37.2 months for the non-obstruction and obstruction groups, respectively.
There are several possible reasons for poor survival outcomes among colorectal cancer patients with intestinal obstruction. It has been postulated that patients with intestinal obstruction already present at an advanced stage of cancer. This situation leads to poor nutritional dynamics and later triggers other biochemical imbalances that increase the mortality of colorectal cancer [14, 17] . Moreover, patients with intestinal obstruction require more extensive debulking surgery. Since the majority of patients in our cohort were elderly (more than 50 years old), post-surgery mortality and morbidity were more frequent in this group due to their poor health status and poor nutritional intake. ScottConner et al. [18] also reported increased rates of surgical complications in patients of advanced age. The presence of intestinal obstruction may also lead to micro-metastasis to the nearby mesenteric lymph nodes. This type of micro-metastasis in the lymph nodes is not easily detected. In fact, Gusterson et al. [19] estimated that only 1% of pathologists are able to identify a small metastatic focus of cancer that metastases to the regional lymph nodes. Such failure to detect micro-metastases may lead to under-staging the severity of the tumour and under-treatment of the patient, which may contribute to the poor survival rate.
This study had several limitations. Firstly, this analysis was based on data obtained from the National Cancer Patient Registry Colorectal Cancer, which involves numerous hospitals and site data providers nationwide. The presence of incomplete data was one of the main issues that occurred during data collection. Hence, continuous training on data collection and data entry for all source data providers may help minimize this problem. Secondly, the authors were unable to determine an adjusted hazard ratio taking other variables into account, such as sites of obstruction and surgical intervention, as has been done in other studies [14, 15, 20] . This was due to limitations in the data available in the registry. The coordinating centre for the registry has added additional variables (including the above-mentioned variables) in the new registry form to strengthen data capture for colorectal cancer. These reforms will perhaps provide better data for future analysis.
In conclusion, colorectal cancer patients without intestinal obstruction showed a tendency to live longer than those with intestinal obstruction, and the difference between the two groups was significant. Therefore, patients should be advised to seek medical treatment as soon as clinical symptoms appear, in order to improve the outcomes of colorectal cancer. This can be achieved by improving public awareness on the prevention and early treatment of colorectal cancer through colorectal cancer screening.
